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is shown that for an atomic mass ::10-24 g, a natural vibration fre-
quency mlo15 sec-l, and a field of 107 V/cm the molecule breaks up

within =10'1° sec at resonance (when the external pulsation freguen-

. ¢y approaches the natural frequency). The differenges between non-
resonance and resonance interaction are examined as functions of the
mutual positions of the interacting atoms and the direction of the

. electric vector of the light wave. The dissociation of heteropolar

. molecules, under similar conditions, should be more intense. It fol-

 lows from the analysis that an intense light field with resonance
carrier or modulation frequencies can be used for effective excita-
tion and dissociation of molecules. Dossible applications axe in-

- tensification of the effect of light on molecular media or or aicro- !
objects, dissociation of fast atoms or ions enteriny « trap, pccoduc-
tion of an atomic beam from a molecular beam, direct heating of mole-
cules of a medium, eta. Orig. art. has: 5 formulas.
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therefore urged, aimed at theoretical and eyperimental studies of
ionization and dissociation of molecules an¢é. molecular ions in a
strong light field. Orig. art. has: 1 formula. -
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y3inhomogeneity, whic] aquasi-st ric- field, it 1s:po
“wnder- certein conditions $o-obtedn mcceleration equivalent to miry times the
actualiy empioyed potential difference. It is demonstrated that the edge intensi-
ficatlon of the field by mefns of a point, a phenomenon dating back tc the tneories
ff-tht;,;lightnﬁng.arrester, -of streamer propagation, ‘ete., can be ustd effectively |
veo accelerate particles ox matter, provided the front of formaticn of ‘propazation
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¢ laser beam focused on the eleotrode, ete.). 2. Acceleraticn in which the particles

example, as & b
the resicual air y
particles in & breakdown leader. :
on the field intumpity in the

ity

. move from one of theeleetrodes, leaving behind it o nlesma loop (for
result of heating the particle with a laser beam or lonization of
by fast motion of the particle). 3.Acceleration of
« The guadratiec dependence of the accclerating foree
. first of the ahove two procegses end the

——j-of"the-point by the properties: of -the-
-of-alter s
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ABSTRACT: A theoretical analysis 1s mada of the possibility of acce “ding e par- | @
ticled passing through a medium by the edge field. The edge field .s gererated by the

external field which polarizes the ionized trail lert by the particles. Conditious fop -
the acceleration of particles by the ionized trail are considered fcr the cuses of the 7.
presence and the absence of breakdown. In the absence of breakdown aad at a pressure |
of 1 atm, a frequenicy of interelectronic collisions MG geo » and with v/e ¢ 1, the| R
number of particlesn in the accelerated bunch required to achieve accelerszvion ig A
N 2 10'2, "Thuz, at least in principle, it is possible to accelerate particles by such| -
& method without a ‘breakdowr Increase in'the density of ionization in the mediwm., In | °
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the presence of a breakdown, the number of particles in the accelerated bunch can be

decreased by several orders of magnitude. The high-intensity edge fields {E > Mev/cm)|
and the high velocity of the particles make it possible to neglect :nultiple scattering) .
‘of particles along the peth even at a pressure l atm. B8ince the elge field can be
controlled within wide limits by selecting properties of the gas in suparate sections,
it is possible to accelerate the particle bunch by means of electrolen with alternatin
polarity fed from a common (relatively low-power) voltage supply. drig. art. has:

b formulas. {cs]
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TITLE: .The thermo-optic effect in a laser beam
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redakteiyu, Prilozheniye, v, 3, no, 4, 1966, 166-170

TOPIC TAGS: atomic interaction, thermo-optic effect, laser-induced
cqoling, cryogenics : .

ABSTRACT: A laser beam vhich,as a rule, causes heating and disorzani-~
zation of atoms when incident on the surface of a material, can also be
used in certain cases to cool transparent materials. Thin effect is
associated with an intensified interaction of internal atoms in a quasie
homogeneous electromagnetic field. A mechanism is considered which
explains changes in the kinetic energy of quasi-eluastic atonms colliding
in & honogeneous incremental electromagnetic field, Results indicate
that the greater the number of molecules in a unit volume and the
greater their polarizability, the greater the decrease in tenperature,

A discrete decremse¢ in temperature of & materisl in a —aser team and an

P
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inerease in the interaction energy of its molecules may be manifested by
the appearance of discrete quaii-srystalline structures, special mole-
cule complexes, and a decrease in the speed of sound, Blcw, repeated
switching in and out of the laser field during that period ol time which
is shorter than the time between collisions, will intensif'y %he cooling
effect manifold. The temperature decrease jump and its e&pplications
ere particularly interesting in eryogenics. Also of intereut is the
converse problem—a continuous increase in laser~-induced tenperature
vhen a decrease in the molecular interaction ircreases thd niglecular
kinetic energy. Under certain conditions, an intense hypérionic vave
is generated in the laser beam which can lead to & periodic i#ooling end
heating of & material, Thermo-optic effects at low temperaiures cen
also occur at lower field intensities in non-focused laser buems. The .
| parsnge of these through a meterial will result in a discrety or peri- | -
cdic stimulated freesing. B ' R § £ 9 N
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e ABSTRAGT‘ 'l'he !.onizat:lun ann heating of 8 portion or matter in the fOCwB of tbe e
laser takes place in the magnetic field of the trap Zormed by fest icns produced "
_.{in gas-dynanic acat‘er:lng of the \lasma. By lucreasing the effuctiveness of the
-~ !interaction of ions mccelerated Ly electron pressure, the- er(ectivenesa of- the .

"2 1agnr Tor obtaining the ayntheeia ot high-temperaiure plasma i8 !ncreaeed. IZL] -
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_laser, gas_ ionization, 1esey induced ionization, laser mduced gas

Pocused light- ionizatlon, plasma'acceleration

. ABSTRACT: A theory of 1aser-—lndur~ed gas breakdown is conside ted for the case of
electric Tield intensities of the light beam greater then 107 v/en. The theory is
_based on thn cascade ionizatinn roncep* in vhlcb the field intensities involved
) —o-don ' y-exch be(l—ujt_ﬁrtb,e4eeonmor =
“thirsd leveln. "sufﬁ etent™ ﬁenaity of “axciled atoms 15 provided by:intéraction wi
electyons which have ebsorbed laser light quante of the order of nagnitude of 1 ev.
Thuy, the energy of the excited atoms is directly expended on Lhe cascade develop-
ment, giving it » high initia) rise rate. For example, given nn electrie field
. intensity of 3A3_.Q v/em and an icnizetica potential of 10 ev, the cascade rise time
-~ will be 3-10°B:gee.. The-authors. glss consider the effect of .an erternal magnetic
" field on the laser-induced spar}: in order to mvestigate the pnasibility wf manipu—:

—
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TITLE: Polarization ‘f the ionization halo during air'bi.‘eakdopmi‘in a constant;
electric field . o - : ;- L .

' SOURCE: 2hurnal eksperimental'noy i teoreticheskoy fizikii. Pis'ma v redaktsiyu.
lfr:llozheniye, v, 2, no. 11, 1965, 503-506. : : : :

TOPIC TAGS: -laser, nonlinear optrcs. laser pulsation, 9“- 00"“"5“'{“’"'3» alace
1 gD L B : : S .
P _STRIACT:"-- ‘The ion zégg'on.haloifome'd during gas breakdown at the focus of a beam
i.]- from -a Q-spoil @%Qggr.,washinvestigated by_studying its polarization due_to an_ )
applied ele@l&i ‘fleld, Eg ™ 10 v/cm—1 kv/cm, at the focus, In the first series |
“of experiments, the quickly ‘varying field perturbations generated during formation
of the halo were registered by a thin probe with a dieleitric sheath placed per=-
pendicularly to the electiric field at a distance of approximately 1 cm above the -
breakdown. The duration of a eigngl from the probe (30~-50 usec) was close to.
that of the laser pulse. Its amplitude Ej increased lintarly witli the Ancreasing
_electric fiell (Em/Eo v 0.5 x 103 cm). By comparing the signal firom the probe ‘
with the characteristics of the halo, it was established that the region frowm which
thed'ficlald wag forced out (aeff) was -~ 1 cm.  In the cheh-serj.es ‘of experiments the
| Card 12 & BB L Fresriel Th.E
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- | breakdown occurred between two flat

3 relatively far away frow each other.

| a 75-ohn resistor, and the current f1

#° | It was confirmed that Qeff X 1 em. I
photoeffect of the spark formed durin

associated with the surfaces of the
of the gas was attributed to the mul
|. of the spectrum or to absorption of
the breakdown région. The a
dipole ‘moment of the spark,

e

uthors al
the direc

electrodes with a potdntial

tiphoton-absorption in
kv x-ray photons emitte

This dipole moment is probably associat

: ed with light pressure oi: thermoelectric -
- | effects. Orig. art. has: -2 flgures. = . .. S T T es)
\{ SUB CODE: 20/ °  SUBM DATE: | 180ct65/ ORIG REF: 001/ - ATD FP3Ss:- Y20

i :.v.; "N 1.‘fC5f;1'l.

difiference Av placed
.grounded through
trode’ wast measured.

‘One of the electrodes was
owing toward the elec

n the experiments it was established that the | [

g the breakdown and the phitoalectric effact
lectrodes could be nﬂglected.‘aThe,ionization‘,,
' the ultraviolet region

d by the hot plasma in

80 discovered a rapidly generated intrinsic -
tivn of which is oppasite t:0 the 1ight beam,
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TITLE: Self-focusing and focusing of ultrasound and lm“\{m_

SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, Pin'ma v rodaktsiyu,

Prilozheniye, v. &, 1, k,
Liciace

TOPIC TAGS: ultrasonic, Jpropagation,

application ), docen (Rro-

ABSTRACT:
hypersonie

and outside the sound ray,
in media.

Dagation of the
"wake" of the light ray),

wavegaide for thy sound.
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hypersound Propagation,
F2y C‘_‘o-,,‘
The avthor points out the possibility of self-focusing and focusing of
Sources, and estimates the conclitions for the
appearance and possible consequences of these effects. These effects are based on nog-
linear processes that produce a differential in the properties of tre medium inside [
and are similar to .self-focusing of electromagnetic rays !
Two particular cases are considered: 1. foe :
of a light ray, which modifies the properties of the medium ¢aough to change the pro-
£ound wave medium through which the light ras pasied (the so called
In dense media (liquids,
decresses when energy is released in the medium producing & wake that serves zs a
2. Self-focusing produced by the sound ray itself at aigh '

self focusing, laser

focusing of sound. ray by the "wake"]

solids) the speed of sound usually,
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intensities. The sound propagation conditions needed for self-focusing are discussqﬂ.
for both cases. Mention is made of other possible effects, such as focusing of the
sound by non-stationary expansion waves from the lateral surface of the ray, pro- .
ducing a tubular zone of recuced temperature (relative to the center of the bean), m‘
vhich reflects the diverging subrays back into the ray. If is mentioned in conclusiq
that self-focusing and focusing of sound waves can be of interest in connection wi
the problem of dastruction of solids in the focal regions, formation of cavitation 1n
liquiis, production of large concentrations of hypersonic and ultrasonic radiation, \»
transport and directional transfer of their energy, etc. ‘he author thanks I. I..

| Fabelinskiy for valuable discussioms. | | [5? 3
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TITLE: Excitation of signals in a negatively charged post of an antenna under the in-
flueiice of an unfocused laser beam 4

8.; Smirnova, A. D.; Stepanov, V. K.; Stude-

72
Acadeny of Sciences, SSSR (Fizicheskiy in- p

SQUKCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, Pls'ma v redaktsiyu,
Prilozheniye, v. &, no. 5, 1966, 177-180

T0PIC TAGS: laser application, shf antenna, electron emission

ABSTRACT: The authors describe the results of an investigetion of current pulses pro-
duced when an unfocused lager beam strikes a metallic electrode or a post that serves é .
as an antenna, on which a negative potential is applied. An ordinary Q-switched rubx\
laser was used, whose beam was aimed onto an antenna post located several meters away
and under a negative voltage U~ 0 - 5 kev. The antenna post wati connected to ground
through a capacitor and a resistor. The pulse Pricked off the resistor was fed through
a capacitor and amplifiers (UR-3 and UR-4) to anloscilloscope (83-10) .. The pulse in-
duced in the antenna was commensurate in length with the duration of tTre laser fluash,
The pulse amplitude was at first approximately proportional to the voltage applied to
the antenna but at a voltage 2 1 kv tue magnitude of the signal increased sharply with

Card ]/2
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increasing voltage. No noticeable signal?“were registered at zero and positive poten-
tials. The mechanism of the observed pulses is shown to be connccted with the current
prodiced when the electrons knocked out by the laser radiation are removed from the
post. The production of free electrons may be connected with the photoeffect from the
oxidized surface (if the surface is clean, the laser quantum energy s insufficient to
produce the photoeffect), with the heating of the electronu on the surface of the metal
upoa absorption of the laser light, with a burst of photoelectric field emission, or
with a cascade. If the role of the light were to consist of facilitating the cold
emission under the influence of the field, or if cascade multiplication of the elec~-
trons in the gas at the post were to take place, then the dependence of the current on "
the voltage should be much stronger. It is possible that some of the foregoing pro-
cesses are responsible for the intensification of this dependence at sufficiently large
field intensities. When the gas pressure around the antenna decreascs, the electron
mobility increases and the voltage needed to remove the eluctrons can be small. The
deseribed effect can be used for remote excitation of receifving and transmitting anten-
nas with the aid of a guided larer beam, to register and mcasure laser radiation power,
etc. Orig. art. has: 2 figures and 1 formula. {02)

e s e
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TITIE: Electric breakiown through afleme N

BOURCE: Zhurnal eksperjmental'nay 1 teoreticheskoy rizik:l. ~P1n'm v redaktsiyu.
"rPrilozheniye, V. 3, no. 10, 1966, hol-kot

TOPIC TAGS: - electric discharge, dielectric breakdm, f’ame, ‘Lsc%mrge“plnama,'--
- exploding wire : \3/ ‘5, i

.

“ABSTRACT: To investigate eleet:*:lc breakdown through a flame with an eim at obtaining
data of value tv gas-discharge pbysics, shock-wave production under laboratory condi-
tions, and for production of intense flashes, cumlative collapies, pinches, cte. at
atmospheric pressures without stirrounding the discherge with chimber walls, the’ _,;
. authors discharged a bank of five capacitors.of 150 uF each, chearged to 5--10 kv,
through a vacuum discharge gap into a flame plasma. The discharge develcyment was g
recorded by & high-speed camera (SFR). The flagh of light was recorded with a photo- |
" multiplier and its energy measured with a special calorimeter. The current flowing | -
- through the plasma was measured with a Rogowski loop and reachied several hundrad ka. .
=4 1A vertieal flame Jet was produced by a dburner using a mixture off illuminating gas and| *
;onf oxygen., The temperature of such a flame usually does not exceeil 2000°. One electrode | -
t; | wWas the body of the burner. and tbe othier was a high-malt:lng-po int metal rod. The 5

o’
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smn is close 40

: experiment has ghown that the ‘4initial breakdownd voltage in the pla
"1 kv/cm) vwhich is geveral dozen times swaldur than the breakdown voltage under n
T Tlame -Jet-10-cp. long broke | 1y at 10 XV, and the flame was b
akdown, The duration of tht intense glo¥ was ~150 pisecs
photomultiplier used ‘t¢ record the glow from the -
ghows that the ‘buildup and

Ty Comparison of the pignals from the
- ,dischnrgefpl&?mm wit} 7
4 duration of the aischarge currentss

1th the flash energy produced

wire &b i8 concluded that

this and from comparison o X
‘bank through an explotiing _
ctrum is not the

owth an

the subsequent developme
scharging the capacitor pank.
ing the preakdown of 10D

£ the brueakdowWn path without re-

- one ur several.
the 1inear,dimensions o
tacts: (folls and wires) re-

_possible to increase further )

_ sorting to the jnconvenient frequent replacenent of cotl
. gaired- jin other m hods. -Discharge t o flame is 8180 of pr.actical jnterest for
intenaiﬁcation of_c%g‘ cal reactions in £1ames,| for pl'nrsi_cs-‘of atmospheric phenoména
and other effectss & authors THank Ve Lo Eolav"xev,;B:_Ij:.smxgukhin and As Voo
Chirkov for help in cregting the 3 {ation. Orig. arte Las: 7 figuress 1021
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AUTHOR: Askar'yan, G. A.; Rabinovich, M. S.; Savchenko, M. M.; Stepanov, V. K. 93‘

ORG: Pavedce Ingtitute im. P. N lebedev, Acadeny of Schuncas,SSSR (Fizichesidy ™!
Instituv Akademii nauk SSSR) :

TITLE: rast overlap of microwave radiation by an ioniz_o.t:lon aureole of a spark inf
a_lager beam : j

1 ;
SOURCE: ~ Zhurnal eksperimental'noy i tcoreticheskoy fiziki. Pis'ma v redaktsiyu. !
Prilozheniye v. 3, no. 12, 1966, 465-468 :

POPIC TAGS: gas ionization, ionization phenomenon, ionized plasma, nicrovave
plasma 4 SPARK SHoOK WAVE, LASER BEAM

ABSTRACT: This is a continuation of earlier investigations (Pis'ma ZhETF v. 1, _
no. 6, 18, 1965) of the ionization aureole behind the shock wave of a light spark :
in a laser beam. The present study deals with chorter timnes (tens and hundreds

of nanoseconds), when the lonization leads the shock wave from the spark. The
sperk from a Q-switched laser beam was flashed in front of 8 rediating antenna

fed from an 8-mm magnetron. The receiving antenna was placed e:ither behind the
spark (in aureole overlap investigations) or at different angles (in reflection
investigations). The area of thc microwave radiation overlap hy the aureole waa

Card 1/2
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determined by comparing the overlap signul at different distances from the spark

to the antenna axis and found to have a radius of 1.5 - 2 cm. 'The values of the
reflection signals at different large angles, including back reflection, were com-
mensurate with the overlap signal. This shows that the scattered radiation is due
not only to the absorption diffraction, but also to the .high re:lectivity of the .
aureole plasma. The electron density in the latter is estimated to be ~1013 em™3, !
vhich is two orders of magnitude higher than the iIntensity obtained by the authora’
from polarization measurements (Pis'ma ZhETF v. 2, 203, 1965). The sparks and e
ionization aureoles differed for different gases (air, oxygen, &rgon, nitrogen, e
helium, hydrogen). The high speed of the strong overlap of radiation by the fast I
aureole after a time ~10 nsec, and the large overlap area, suggest that the fast
aureole may be useful for sharp overlap, modulation, or diversicn of microwave
beams. The authors thank D, K. Akulina and A. D. Smirnova for valuable advice, ' .
and L, Kolomeytsey for help with the work. Orig. art. has: 2 figures. (621 %

P
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TITLE: Self-focusing of a 1ight beam upon excitation of the atoms: and molecules of
the medium in the beam

SOURCE: Zhurnal eksperimental'’noy i teoreticheskoy fiziki. Pis'ma v redsktsiyu.
Prilozheniye, v. 4, no. 10, 1966, 400-L03

TOPIC TAGS: excited state, light excitation, laser i)eam, laser r and d, self focusing '

ABSTRACT: The author points out that the vibmtionai, rotatilonal, and electronic ex~
citation of the molecwles and atoms of a medium in which a powerful light beam passes,| .
and disintegration of their associations under the influence of the light beam or
Processes accompanying it, can contribute to the self-focusing of the beam. The ex—-
c:{tation of the atom or molecule makes its electronic stiucture more friable and in-
creases the polarizability. For example, electronic excitation of a very simple atom
to:the n-th level incresses its dimensions by n? times and its polarizability by n®
times, so that the polarizability can increase by a factor ~J02 - 10° even when ‘
n= 2 - 3, and still more in the case of resonance levels. When rotational or vibra- [
tional motions are excited in the molecule, the increase:gjj.ta optical polarizability
is amaller, but this can result in a noticeable change in the dielsctric constant

- —— s - —— - o

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102330011-0"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R00010233001-0

- SN R YETSTONE T ST SRR A ORI RO IRGY ) AR T A
B AT s 3 TR DO T RSO RSP SN ST ST TR €S PR IR § Y11 *" < R
Pl

-

ot e - N

- [TACE N AP7000536 — - .

»

because more molecules are excited in this manner. These processes ¢~ not neces-
sarily call for the medium to be heated. Approximate equations are presented for the
dynamics of the variation of the optical penetrability of the medium, &nd the condi-~
"tions under which heating can be neglected are estimated. It is noted that the mole-
cules and atoms can be excited or dissociated not only under the influence of the

| Heht itself, but also by light-induced processes such as many-photon fonization. Thd
¥ '| time lag of self-focusing due to excitation is shown to be shorter than that due to
focusing by striction, thermal expansion, and other procecsscs. The author thanks Yu.
P. Rayzer for,a discussion, Orig, art. bhasi 3 formulas, ) '
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TITLE: Tonization of a medium and production of plasma by a laser beam 0

S

SCURCE: AW SSSR. Fizicheskiy institut. Trudy, v. 32, 1966, Fizika plazmy (Plasma
physics;, 89-96 ’

TOPIC TAGS: 1laser, laser beam, laser Heww effect, ionization, medium lonization,
plasma production, plasma trapping N f:ir\ ;

e b SRR r‘?-l'i’:.\,&r' 2lad

S L
ABSTRACT: A review is presented of investipations of Lhe use of laser beams for the
solution of nwnerous prouicins in plasma physics. The review is considered
"preliminary," since it deals with a new field. The Tirsi szetion discusses avalandm;
ionization of a redium by = intense light flarn and is concerned with field |
strengths of 107 v/em or over. The second section discusses the Jiamagnetic
serturbation due to ionization of the medivm in a beam of intense light, specifically,
the possible effects on such plasma by external irhorogencous magnetic fields. The
hot plasma's diamagnetism mekes it possible for an inhomogereous magnetic field to
act upon it by accelerating the ionized clouds or throwing it into a trap. A very
high field strenpgth 10% to 106 oe) applied to small plasma clouds can produce
extremely high ejection speeds which can be employed for varicus plasme and pre-

LCard 172
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thermonuclear processes. The third and fourth sections concern nagnetic traps. The
advantages of action of intense light upon dense matier placed directly in a magnetic!
trap are discussed. The steep characteristic of the dependence «f ionization rate of|
rarefied gas on the intensity of light makes it possitle, by increased intersity or
the light beam (of about 500 M), to ionize fast particles (e.g., 10% cm/sec) with a i
probability close to nity. The most advantageous method would be action upon f
molecular ion beams directed into the trap. The analysir, o the processes involved j
also shows the advanteges of using higher harmonics, polarineg atoms, and light !
beams modulated by half the natural in the molecule, and by
various resonance manipulations of the pumping field.
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. TITLE: Use of artificial meteors for laser pumping

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki., Pila'ma v sedaktsiyu,
Prilozheniye, v. 4, no. 11, 1966, 453-k56

[
TOPIC TAGS: 1laser Pump, mhd shock wave, mhd generator, ammnition projectile

ABSTRACT: 1In connection with recently published reports of the use of the energy of
an explosion or a flame jet for laser pumping, the authors discuss certain possibili-
ties of using artificial meteors (rapidly moving bodies accelerated by gunshot) to
Pump medium-power lasers. It is estimated that the energy of a shot from a modern .-
veapon ranges from several kJ (ordinary rifle) to several hundred kj (cannonj. and that
at a repetition frequency of 10 - 30 shots per second and an efficiency ~14 this would
yield 10 J ~ 1 XJ. The mechaniem of

be provided either by the flash of light produced by the compression

the dbullet, or vy magnetohydrodynamic generation of electric energy by the bullet. In
- | the former case, a bullet maintained at -3 m/sec over a path length of ~1 m can pro-
duce a sufficiently intense purp flash, especially if it moves through a jet of gas
baving high ‘emissivity. In the mhad case, the electric energy is produced by induc-

Cord 1/2
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tion as the bullet moves ti-amversely to a strong magnetic field,

ducting circuit is P
several dozen megawatts can be produced at & velocity of
~30 cm. It 18 concluded that the described method can be

punp systems for laboratory lasers without res

The necessary con-

rovided by the gas ionized by the moving Dody. A pulse power of
-3 Juy/sec and a path length’

usel to construct compact
orting to capaciltor banks. :
)
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